
Description 

GAS GENERATOR FOR AIR BAG 

Technical Field to which the Invention Belongs 

The present invention relates to a gas generator for an 
air bag for protecting a passenger from an impact. 
Prior Art 

A gas generator for an air bag incorporated in an air bag 
system mounted in an automobile needs to satisfy various 
requirements in view of protection of a passenger . For example, 
the gas generator is required to reliably operate for at least 
ten years equal to normal service life of a vehicle in which 
the gas generator is mounted. 

In order to reduce the gas generator in size, it is 
desirable to use a gas generating agent having low combustion 
temperature so that a coolant/filter may have a coarse structure . 
On the other hand, in order to secure the operational 
reliability, it is preferable that ignitability and 
flammability of the gas generating agent are excellent. 

However, the gas generating agent having low combustion 
temperature generally has poor ignitability. Therefore, to 
suppress generation of a harmful gas and to improve ignitability 
and flammability of the gas generating agent in order to secure 
the operational reliability are contradicting technical 
obj ects . 
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JP-A No. 11-334517 is a prior art related to the present 
invention . 

Disclosure of the Invention 

It is an object of the present invention to provide a gas 
generator for an air bag capable of reducing an amount of 
generated harmful gas such as NOx at the time of activation, 
capable of improving f lammability of a gas generating agent and 
capable of securing the operational reliability. 

To solve the problem, the invention provides a gas 
generator for an air bag comprising a housing including a gas 
discharge hole, an ignition means activated by the impact, and 
a combustion chamber accommodating a gas generating agent which 
is ignited and burnt to generate a combustion gas, wherein 

the ignition means includes an igniter and a transfer 
charge, the transfer charge is a mixture of transfer charge 
powder and gas generating agent molded article, the gas 
generating agent molded article generates a gas of 1 . 2 moles/100 
g or more . 

The gas generator of the present invention may be of a 
single type having a single ignition means or of a dual type 
having two ignition means. 

The gas generator includes an igniter (electrical or 
mechanical igniter) and a transfer charge as the ignition means 
for the gas generating agent. The transfer charge is ignited 
by activation of the igniter, ignition energy in a form of flame 
or high temperature gas is generated, the gas generating agent 
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is ignited and burnt by the ignition energy, and a gas for 
inflating the air bag is generated. 

During this process, when a gas generating agent having 
a low combustion temperature is used to reduce an amount of NOx 
to be generated, the ignitability and flammability are poor, 
and therefore, it is necessary to generate greater ignition 
energy . 

In order to increase the ignition energy, an amount of 
transfer charge may simply be increased, but in such a case, 
it is naturally necessary to increase a volume of a space for 
accommodating the transfer charge. However, since it is always 
required to reduce the gas generator in both size and weight, 
it is difficult to increase the size of the entire gas generator 
and the transfer charge accommodating space. Conventionally, 
there is a mixture of boron and potassium nitrate (niter) as 
an agent used as the transfer charge, but since the igniting 
time is short and duration time of generated energy is also short, 
the ignitability of the gas generating agent having the low 
combustion temperature is insufficient. 

Thereupon, by using the mixture of the transfer charge 
powder and the gas generating agent molded article as the 
transfer charge, when the volume is the same, as compared with 
a case in which only the transfer charge is used, it is possible 
that the energy for igniting the gas generating agent is endured 
to supply the energy to the gas generating agent, that an 
internal pressure in the combustion chamber is increased to 
enhance the ignitability of the gas generating agent, and that 
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the charging mass as the transfer charge is increased. 
Therefore, it is possible to increase the amount of the ignition 
energy to be generated and the internal pressure at the time 
of combustion without increasing the entire gas generator and 
the size of the transfer charge accommodating space. 

It is preferable that a mass ratio between the transfer 
charge powder and the gas generating agent molded article , i.e., 
transfer charge power/gas generating agent molded article is 
2/8 to 8/2, and more preferably 3/7 to 7/3. 

The gas generating agent molded article used as the 
transfer charge and a shape of the gas generating agent molded 
article accommodated in the combustion chamber are not 
especially limited. A disk-like molded article having a 
through-hole or non- through -hole (recess) , or a columnar molded 
article having a through-hole or non- through-hole (recess) can 
also be used. 

In the gas generator for the air bag according to the 
present invention, the housing includes two ignition means 
therein, each of the two ignition means includes an igniter and 
a transfer charge, and when the two igniters are activated with 
time lag, a second transfer charge combined with a second 
igniter which is activated with delay may comprise only a gas 
generating agent molded article. 

When the gas generator is of a dual type having two 
ignition means, the transfer charge (first transfer charge) 
combined with one of the igniters (first igniter) which is 
activated first uses the transfer charge and the gas generating 
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agent molded article as described above, but the transfer charge 
(second transfer charge) combined with the other igniter 
(second igniter) which is activated with delay can use only the 
gas generating agent molded article. 

The generally used transfer charge is expensive, and the 
gas generating agent is less expensive. Thus, it is preferable 
that only the gas generating agent molded article is used as 
the second transfer charge to reduce the manufacturing cost. 
The main purpose for using the transfer charge is to generate 
the ignition energy, and the transfer charge does not generate 
enough amount of gas to inflate the air bag. However, if the 
gas generating agent molded article is used as the second 
transfer charge, the gas generating agent molded article can 
be used for igniting the gas generating agent accommodated in 
the combustion chamber, and combustion gas generated from the 
second transfer charge itself can also be used for inflating 
the air bag. 

The same gas generating agent accommodated in the 
combustion chamber can be used as the gas generating agent 
molded article used as the transfer charge, but it is preferable 
to use the agent having higher combustion temperature and more 
excellent ignitability than those of the gas generating agent 
accommodated in the combustion chamber. The amount of the gas 
generating agent molded article used as the transfer charge is 
very small as compared with the amount of the gas generating 
agent accommodated in the combustion chamber, and therefore, 
even if the agent having high combustion temperature and 
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excellent ignitability is used, an amount of NOx to be generated 
is very small. 

In this invention, a mixture of boron and niter for general 
purpose use can be used as the transfer charge. 

To reduce an amount of NOx to be generated, it is 
preferable that the gas generating agent for inflating the air 
bag accommodated in the combustion chamber has the combustion 
temperature of 1000 to 1700®C (including guanidine nitrate and 
basic copper nitrate) , and it is preferable that the gas 
generating agent used as the transfer charge has the combustion 
temperature of 1700 to 3000**C- 

The gas generating agent having such a low combustion 
temperature has inferior ignitability, but since sufficient 
ignition energy amount can be secured in this invention, the 
gas generating agent having the low combustion temperature has 
the same ignitability as that having a high combustion 
temperature . 

When the gas generating agent (for inflating the air bag) 
having the low combustion temperature (1000 to 1700°C) is used, 
since the ignitability of the gas generating agent is low, it 
is necessary to supply sufficient ignition energy. Therefore, 
if the transfer charge powder and the gas generating agent 
molded article generating a gas of 1 . 2 moles/100 g or more are 
mixed and used, the supply of the ignition energy to the gas 
generating agent for inflating the air bag can be endured for 
a certain time, and a pressure in the combustion chamber can 
be increased by a gas from the gas generating agent molded 
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article. Therefore, the ignitability of the gas generating 
agent for inflating the air bag is enhanced. 

When the transfer charge is a mixture of the transfer 
charge powder and the gas generating agent molded article, the 
transfer charge powder generates the ignition energy for 
burning the gas generating agent accommodated in the combustion 
chamber, and does not substantially generate a gas inflating 
the air bag. The gas generating agent molded article (molded 
article for generating a gas of 1.2 moles/100 g or more) 
generates the ignition energy and a gas for inflating the air 
bag. 

Further, in the present invention, an agent which 
generates ammonia by combustion is used as the gas generating 
agent accommodated in the combustion chamber, and the gas 
generating agent which generates NOx by combustion is used as 
the gas generating agent used as the transfer charge . with this , 
the agent reacts with ammonia and NOx and can converts them into 
nitrogen gas and as a result, it is possible to reduce an amount 
of ammonia and NOx to be generated. 

According to the gas generator for the air bag, in order 
to reduce an amount of a harmful gas such as NOx at the time 
of the activation, even if the gas generating agent having a 
low combustion temperature and inferior ignitability, the same 
ignitability as that of a case in which a gas generating agent 
having a high combustion temperature and excellent ignitability 
is used can be secured. Therefore, it is possible to reduce 
an amount of NOx generated at the time of activation, to secure 
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the reliability of activation and further to reduce the gas 
generator in size. 

Brief Description of the Drawings 

Fig. 1 is an axial sectional view of a gas generator for 
an air bag; 

Fig. 2 is a schematic plan view for explaining a layout 
of a second transfer charge in Fig. 1; and 

Fig. 3 is a schematic sectional view of another embodiment 
shown in Fig. 2. 

Explanation of Numerals 

10 gas generator for air bag 

11 housing 

15 inner cylinder 

20 first combustion chamber 

25 second combustion chamber 

31 first igniter 

32 second igniter 

35 first transfer charge 
3 6 second transfer charge 
65 filter 

Embodiments of the Invention 

Embodiments of the present invention will be explained 
with reference to the drawings. Fig. 1 is an axial sectional 
view of a gas generator for an air bag of the present invention. 
In the following description, a vertical relationship such as 
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"upper" or "lower" is indicated with reference to Fig. 1, "the 
axial direction" means the axial direction of a housing, and 
"the radial direction" means the radial direction of the 
housing . 

In a gas generator 10, an outer shell container is formed 
of a housing 11. The housing 11 is formed by bonding a diffuser 
shell 12 to a closure shell 13. The diffuser shell 12 and the 
closure shell 13 form an inner accommodating space. The 
diffuser shell 12 and the closure shell 13 are welded to each 
other at a welded portion 14. In Fig. 1, other black portions 
also indicate welded portions. 

The diffuser shell 12 is provided with a necessary number 
of gas discharging ports 17 and 18, Diameters of the gas 
discharging ports 17 and 18 may be the same or different . 

A substantially cylindrical inner cylinder 15 is disposed 
in the housing 11. An upper end edge of the inner cylinder 15 
is joined to a ceiling surface 12a of the diffuser shell 12, 
and a lower end edge of the inner cylinder 15 is joined to a 
bottom surface 13a of the closure shell 13, thereby separating 
inner and outer spaces from each other. 

The inner cylinder 15 has a radially increasing diameter 
by an inclined wall portion 15a so that an inner diameter of 
an upper portion of the inner cylinder 15 (in the ceiling surface 
12a side) becomes larger than an inner diameter of a lower 
portion of the inner cylinder 15 (in the bottom surface 13a side) . 
By setting the shape of the inner cylinder 15 as shown in Fig. 
1, a volume in the inner space, especially a volume ratio of 
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a first combustion chamber 20 and a second combustion chamber 
25 can be adjusted (in the range of 4/6 to 9/1, preferably 1/1 
to 8/2 for example) , while the height of the gas generator 10 
is kept short, which is preferable. 

An annular (or cylindrical) first combustion chamber 20 
is provided in a space outside the inner cylinder 15, and a first 
gas generating agent (not shown) is accommodated in the first 
combustion chamber 20. 

A second combustion chamber 25 is provided in an upper 
space of the inner cylinder 15, and a second gas generating agent 
(not shown) is accommodated in the second combustion chamber 
25. An ignition means chamber in which two ignition means are 
accommodated is provided in a lower space of the inner cylinder 
15 . 

A first igniter 31 and a first transfer charge 35 are 
disposed in the first ignition means chamber. A second igniter 
32 and a second transfer charge 36 are disposed in the second 
ignition means chamber. The first igniter 31 and the second 
igniter 32 are fixed to a single collar 33, and are mounted in 
parallel to each other in the radial direction. When an air 
bag module including the gas generator 10 is mounted to a vehicle, 
the first igniter 31 and the second igniter 32 are connected 
to a power supply (battery) through a connector and a lead wire. 

A vertical space in the inner cylinder 15, i.e., a space 
between the second combustion chamber 25, and the first igniter 
31 and the second igniter 32 is divided by a flat plate- like 
partition wall 40 having a skirt portion 41 and a second 
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through-hole 52. The flat plate-like partition wall 40 is 
fitted into the stepped notch 16 of the inner cylinder 15 from 
the lower side and thus, even when the first igniter 31 is 
activated, the flat plate-like partition wall 40 is prevented 
from moving vertically by a pressure caused at the time of 
activation. An inner diameter of the skirt portion 41 is set 
substantially the same as a diameter of the igniting portion 
of the igniter 32, and the skirt portion 41 comes into intimate 
contact with the igniting portion and surrounds the same. 
Therefore, flame generated by activation of the second igniter 
32 moves straight only toward the second through-hole 52. 

By disposing the flat plate-like partition wall 40 having 
the skirt portion 41, the second combustion chamber 25 and the 
two igniters are separated, and the first igniter 31 and the 
second igniter 32 are separated. Therefore, ignition energy 
(flame, combustion gas or the like) generated by the operation 
of the first igniter 31 is prevented from entering the second 
ignition means chamber and from entering the second combustion 
chamber 25 through the second through hole 52. 

A first transfer charge 35 charged into an aluminum cap 
is disposed directly above the first igniter 31. First 
through-holes 51 formed in lower portions of side wall of the 
inner cylinder 15 bring the first combustion chamber 20 and the 
first ignition means chamber into communication with each other . 
Each the first through hole 51 is formed at positions exactly 
opposite to the center of the first transfer charge 35. An 
aluminum or stainless seal tape 60 is pasted on the first through 
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hole 51 from the inside. 

Due to that the first through hole 51 and the first 
transfer charge 35 disposed to be exactly opposite to each other 
in this manner, thus, when the first igniter 31 is activated, 
the entire first transfer charge 35 is burnt substantially 
uniformly. Further, since the first- through hole 51 is formed 
in the lower portion of the inner cylinder 15, the ignition 
energy generated by combustion of the first transfer charge 3 5 
is discharged in the radial direction and then, the direction 
of the ignition energy is changed to the upward direction and 
the energy flows out . Therefore, the ignitability of the entire 
first gas generating agent accommodated in the first combustion 
chamber 2 0 is enhanced. 

The layout of the second transfer charge 36 will be 
explained with reference to Fig. 2. Fig. 2 is a plan view 
showing the layout of the second transfer charge 36. 

The second transfer charge 36 is disposed above the second 
igniter 32 and on the flat plate-like partition wall 40. The 
second transfer charge 3 6 is charged into an aluminum cup 45 
having plural flame- transferring holes 46. The plural 
flame- transferring holes 46 are not formed in the advancing 
direction (directly above the second igniter 32) of flame caused 
by activation of the second igniter 32. 

By setting the positions of the flame- transferring holes 
46 in this manner, when the second igniter 32 is activated and 
the generated flame therefrom advances in the directly upper 
direction, the flame is not discharged from the flame- 



12 



transferring holes 46 as it is, the second transfer charge 36 
is first ignited and burnt, and ignition energy generated by 
the combustion of the entire second transfer charge 36 is 
discharged into the second combustion chamber 25 from the 
flame- transferring holes 46. Therefore, the flammability of 
the second gas generating agent accommodated in the second 
combustion chamber 2 5 is enhanced. 

As shown in Fig. 3 , the aluminum cap 46 in which the second 
transfer charge 36 is charged may have a projection 47 directly 
above the second igniter 32. In case of the aluminum cap 46 
including the projection 47, since the charging amount of the 
second transfer charge 36 can be increased, the ignitability 
of the second gas generating agent is further enhanced. Even 
if the aluminum cap 46 has the projection 47 as shown in Fig. 
3, the aluminum cap 46 is provided at its flat surface except 
the projection 47 with the flame- transferring holes 46. 

A bottomed cylindrical retainer 55 is fitted into the 
second combustion chamber 25 such that an opening portion of 
the retainer 55 is directed downward, and the retainer is fixed 
at a side wall tip end 55a pressed against an inner wall 25a 
of the second combustion chamber 25. A gap 57 is provided 
between a side wall of the retainer 55 and the inner wall 25a 
of the second combustion chamber 25. The gap 57 has such a size 
that a gas passage can be secured. 

The retainer 55 is provided at its side wall with plural 
opening portions 56. The height of the opening portions 56 in 
the axial direction is higher than the height of a third 
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through-hole 53 formed in the inner cylinder 15. 

The third through-hole 53 is closed with a stainless seal 
tape 58 from the outside, and the opening portions 56 may be 
closed with aluminum or stainless seal tapes 80 from the inside. 
In case of closing the opening portions 56 with the seal tapes 
80, when combustion in the first combustion chamber 20 and 
combustion in the second combustion chamber 25 are started at 
the same time by the simultaneous activation of the two igniters, 
the internal pressure in the second combustion chamber 25 is 
temporarily increased and thus, the ignitability in the second 
gas generating agent is enhanced. 

Since the gap 57 is provided between the side wall of the 
retainer 55 and the inner wall 25a of the second combustion 
chamber 25, the third through-hole 53 is prevented from being 
closed with the second gas generating agent. If the third 
through-hole 53 is closed with the second gas generating agent, 
the internal pressure in the second combustion chamber 25 is 
excessively increased at an initial stage of combustion, and 
when the second gas generating agent which closes the third 
through-hole 53 is burnt, the third through hole 53 is opened 
and thus the internal pressure therein is abruptly reduced, and 
there is an adverse possibility that stable f lammability is 
deteriorated . 

By adjusting the height of each of the opening portions 
56 and the third through-hole 53, even if the third through-hole 
53 is located at lower sides of the second combustion chamber 
25 as shown in Fig. 1, a gas generated by combustion of the second 



14 



gas generating agent passes through the opening portions 56 
located at upper sides of the second combustion chamber 25 and 
then is discharged from the third- through hole 53. Therefore, 
flame well runs in the second combustion chamber 25 entirely, 
and the flammability of the second gas generating agent is 
enhanced . 

The total opening area of the third through-hole 53 is 
set smaller than the total opening area of the opening portions 
56, and is set smaller than the total opening area of the gas 
discharge holes 17 and 18. 

When the first igniter 31 is first activated and the second 
igniter 32 is activated later, that is, when the first gas 
generating agent in the first combustion chamber 20 is first 
burnt and the second gas generating agent in the second 
combustion chamber 2 5 is then burnt, the pressure in the second 
combustion chamber 25 becomes sufficiently higher than the 
pressure in the first combustion chamber 20. For this reason, 
if the total opening area of the third through-hole 53 is set 
as described above, the flow- out speed of the combustion gas 
from the second combustion chamber 25 is controlled by the third 
through-hole 53 and thus, the internal pressure in the second 
combustion chamber 2 5 at the time of combustion is also 
controlled by the third through-hole 53. Thus, the combustion 
state in the second combustion chamber 25 is controlled by the 
third through-hole 53 . When the first igniter 31 and the second 
igniter 32 are activated at the same time, a difference in 
pressure between the first combustion chamber 20 and the second 



15 



combustion chamber 25 becomes small and thus, the internal 
pressure in the second combustion chamber 25 is still higher, 
but the influence of pressure control by the third through- 
hole 53 becomes small. 

By controlling the combustion state of the second 
combustion chamber 25 by the third through-hole 53, the 
following effect can be obtained. 

When only the first igniter 31 is activated and only the 
first gas generating agent is allowed to burn like a case in 
which an automobile collides at a low speed, if a remaining 
second gas generating agent is left as it is, it is risky when 
the automobile is disassembled. For this reason, the second 
igniter 32 is activated after the activation of the first 
igniter 31 by about 100 milliseconds to ignite and burn the 
second gas generating agent in some cases. In such a case, if 
the combustion state of the second combustion chamber 25 can 
be controlled by the third through-hole 53, the ignitability 
and f lammability of the second gas generating agent are enhanced 
and harmful gas such as NOx is restrained from being generated, 
which is preferable. If the generation time of the combustion 
gas from the second combustion chamber 25 is elongated, a 
requirement to elongate the inflation-maintaining time of the 
air bag can also be satisfied. 

A cylindrical filter 65 is disposed between the first 
combustion chamber 20 and a peripheral wall of the housing 11 
(diffuser sheet peripheral wall 12b and closure shell 
peripheral wall 13b) for removing combustion residue from the 
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combustion gas and for cooling the combustion gas. 

An inner cylindrical shielding plate 66 is disposed at 
an inner side of the cylindrical filter 65. A gap (first gap 
71) is provided between the cylindrical filter 65 and the inner 
cylindrical shielding plate 66. A structure of a portion of 
the inner cylindrical shielding plate 66 (a portion of the 
cylindrical filter 65 having substantially the same width as 
the gap) which comes into contact with the cylindrical filter 
65 may be coarse instead of providing the gap, and the same state 
as provided with the gap may be established. 

An outer cylindrical shielding plate 67 is disposed at 
an outer side of the cylindrical filter 65 in a state in which 
the outer cylindrical shielding plate 67 is in contact with an 
outer peripheral surface of the cylindrical filter 65. A gap 
(second gap 72) is provided between the outer cylindrical 
shielding plate 67 and a peripheral wall of the housing 11. It 
is preferable that the width of the second gap 72 is set wider 
than that of the first gap 71. 

The inner cylindrical shielding plate 66 and the outer 
cylindrical shielding plate 67 do not cover the entire surface 
of the cylindrical filter 65 as shown in Fig. 1. 

The inner cylindrical shielding plate 66 covers a lower 
portion of the cylindrical filter 65 (in a height range of about 
1/2 to 2/3 of the entire height of the cylindrical filter 65) 
in a state in which one end peripheral edge abuts against the 
bottom surface 13a. The same state as shown in Fig. 1 may be 
obtained by first covering the entire surface of the filter 65 
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by the inner cylindrical shielding plate 66 and providing at 
a portion of the filter 65 with plural vent holes. 

The outer cylindrical shielding plate 67 covers an upper 
portion of the cylindrical filter 65 (in a height range of about 
1/2 to 2/3 of the entire height of the cylindrical filter 65) 
in a state in which one end peripheral edge abuts against the 
ceiling surface 12a. The same state as shown in Fig. 1 may be 
obtained by first covering the entire surface of the filter 65 
by the outer cylindrical shielding plate 67 and providing at 
a portion of the filter 65 with plural vent holes. 

By disposing the filter 65, the inner cylindrical 
shielding plate 66 and the outer cylindrical shielding plate 
67 in this manner, the filtering effect (filtering of the 
combustion residue) and cooling effect of the combustion gas 
are further enhanced. A combustion gas generated by the first 
combustion chamber 2 0 and the second combustion chamber 2 5 
enters the cylindrical filter 65 from a portion which is not 
covered by the inner cylindrical shielding plate 66. A portion 
of the combustion gas moves in the cylindrical filter 65 in the 
axial direction as it is and then reaches the second gap 72, 
ruptures the (aluminum or stainless) seal tape 75 and then is 
discharged from the gas discharge ports 17 and 18. A remaining 
portion of the combustion gas passes through the first gap 72 
and is moved and then passes through the cylindrical filter 65 
in the radial direction and reaches the second gap 72 and is 
discharged from the gas discharge ports 17 and 18. 

The seal tapes 75 which close the gas discharging ports 
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17 and 18 may be ruptured at the same time or only part thereof 
may be ruptured depending upon the activation state of the 
igniters (only one of the igniters is activated, or both 
igniters are activated at the same time or the igniters are 
activated with time lag) . 

In the gas generator 10 of the present invention, a mixture 
of transfer charge powder and gas generating agent molded 
article may be used as the first transfer charge 35 and the second 
transfer charge 36, or the above mixture maybe used as the first 
transfer charge 3 5 and the gas generating agent molded article 
may be used as the second transfer charge 3 6 . The gas generating 
agent molded article generates a gas of 1 , 2 moles/100 g or more 
at the time of combustion. 

As the transfer charge powder, a mixture of boron and niter 
may be used. As the gas generating agent molded article, the 
same materials as the first and second gas generating agents 
may be used, but it is preferable to use a material having higher 
combustion temperature and excellent ignitability . 

It is preferable that a mass ratio between the transfer 
charge powder and the gas generating agent molded article, i.e., 
transfer charge power/gas generating agent molded article is 
2/8 to 8/2, and more preferably 3/7 to 7/3. 

It is preferable that the gas generating agent molded 
article accommodated in the combustion chamber has a combustion 
temperature of 1000 to 1700°C, and that the gas generating agent 
molded article used as the transfer charge has a combustion 
temperature of 1700 to 3000°C. 
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Example 
Example 1 

A gas generator for an air bag shown in Figs. 1 and 2 was 
manufactured. Details are as follows: 

(1) gas generating agent 

first gas generating agent: 84 g 
second gas generating agent: 3 0 g 

shape of each of the first and second gas generating 
agents: the agent has through-hole having the outer diameter 
of 4.5 mm, the inner diameter of 1.2 mm, and the length of 4 
mm . 

composition of each of the first and second gas generating 
agents: 5 to 60 mass% of guanidine nitrate, 10 to 85 mass % of 
basic copper nitrate, 2 0 mass % or less of carboxymethyl 
cellulose sodium salt, and 0.1 to 20 mass % of aluminum hydroxide 
(combustion temperature of 1200 to 1700°C) . 

(2) first transfer charge 
first transfer charge: 4.5 g 

first transfer charge (a mixture of boron/niter and gas 
generating agent molded article) 
boron/niter: 2.5 g 

shape of gas generating agent molded article: the outer 
diameter of 1.5 mm, the length of 1.5 mm 

composition of gas generating agent molded article: 34.4 
mass % of nitroguanidine, 55 . 6 mass % of strontium nitrate , 10.0 
mass % of carboxymethyl cellulose sodium salt (combustion 
temperature: 2200°C; amount of gas generated: 2.5 moles/100 g) 
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amount of gas generated from a gas generating molded 
article of the first transfer charge: 0.05 moles 
(3) second transfer charge 
second transfer charge: 3 g 

second transfer charge (only gas generating agent molded 
article) 

shape of gas generating agent molded article: the outer 
diameter of 1.5 mm, the length of 1.5 mm 

composition of gas generating agent molded article: the 
same as the first transfer charge 

amount of gas generated from gas generating molded 
article of second transfer charge: 0.075 moles 

Therefore, in the case of the first transfer charge and 
the second transfer charge, gas is more generated by the gas 
generating agent molded article as compared with a case having 
only boron/niter, but since the pressure in the combustion 
chamber is increased, the ignitability of a gas generating agent 
for inflating an air bag is enhanced. 
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